Puzzle Islamic Floral Patterns Product Tiles forWall and Ceiling to Decorate of Al Huda Mosque Indonesia—Design, Manufacturing, and Fabrication by ANGGORO, P. WISNU et al.
16/6/2020 Lecture Notes in Mechanical Engineering
https://www.scimagojr.com/journalsearch.php?q=21100431311&tip=sid&clean=0 1/4
also developed by scimago: SCIMAGO INSTITUTIONS RANKINGS
Scimago Journal & Country Rank
Home Journal Rankings Country Rankings Viz Tools Help About Us
Lecture Notes in Mechanical Engineering











Publication type Book Series
ISSN 21954356, 21954364
Coverage 2013-2020
Scope Lecture Notes in Mechanical Engineering (LNME) publishes the latest developments in Mechanical Engineering -
quickly, informally and with high quality. Original research reported in proceedings and post-proceedings represents
the core of LNME. Volumes published in LNME embrace all aspects, sub elds and new challenges of mechanical
engineering. Topics in the series include: -Engineering Design -Machinery and Machine Elements -Mechanical
Structures and Stress Analysis -Automotive Engineering -Engine Technology -Aerospace Technology and Astronautics
-Nanotechnology and Microengineering -Control, Robotics, Mechatronics -MEMS -Theoretical and Applied Mechanics -
Dynamical Systems, Control -Fluid Mechanics -Engineering Thermodynamics, Heat and Mass Transfer -Manufacturing
-Precision Engineering, Instrumentation, Measurement -Materials Engineering -Tribology and Surface Technology
Homepage
How to publish in this journal
Contact
Join the conversation about this journal
Enter Journal Title, ISSN or Publisher Name  
Publish with IEEE OJEMB
services from IEEE Engineering in Medicine & Biology for articles in
biomedicine including
embs.org OPEN
16/6/2020 Lecture Notes in Mechanical Engineering
https://www.scimagojr.com/journalsearch.php?q=21100431311&tip=sid&clean=0 2/4
Free English Writing Tool




The set of journals have been ranked according to their SJR and divided into four equal groups, four quartiles. Q1 (green)
comprises the quarter of the journals with the highest values, Q2 (yellow) the second highest values, Q3 (orange) the third
highest values and Q4 (red) the lowest values.
Category Year Quartile
Aerospace Engineering 2014 Q4
Aerospace Engineering 2015 Q4
Aerospace Engineering 2016 Q4
SJR
The SJR is a size-independent prestige indicator that
ranks journals by their 'average prestige per article'. It is
based on the idea that 'all citations are not created
equal'. SJR is a measure of scienti c in uence of
journals that accounts for both the number of citations
received by a journal and the importance or prestige of
the journals where such citations come from It
measures the scienti c in uence of the average article
in a journal it expresses how central to the global
Citations per document
This indicator counts the number of citations received by
documents from a journal and divides them by the total
number of documents published in that journal. The
chart shows the evolution of the average number of
times documents published in a journal in the past two,
three and four years have been cited in the current year.
The two years line is equivalent to journal impact factor
™ (Thomson Reuters) metric.
Cites per document Year Value
Cites / Doc. (4 years) 2013 0.000
Cites / Doc. (4 years) 2014 0.603
Cites / Doc. (4 years) 2015 0.569
Cites / Doc. (4 years) 2016 0.432
Cites / Doc. (4 years) 2017 0.380
Cites / Doc. (4 years) 2018 0.380
Cites / Doc. (4 years) 2019 0.589
Cites / Doc. (3 years) 2013 0.000
Cites / Doc. (3 years) 2014 0.603
Cites / Doc. (3 years) 2015 0.569
Total Cites Self-Cites
Evolution of the total number of citations and journal's
self-citations received by a journal's published
documents during the three previous years.
Journal Self-citation is de ned as the number of citation
from a journal citing article to articles published by the
same journal.
Cites Year Value
S lf Cit 2013 0
External Cites per Doc Cites per Doc
Evolution of the number of total citation per document
and external citation per document (i.e. journal self-
citations removed) received by a journal's published
documents during the three previous years. External
citations are calculated by subtracting the number of
self-citations from the total number of citations received
by the journal’s documents.
Cit Y V l
% International Collaboration
International Collaboration accounts for the articles that
have been produced by researchers from several
countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one




Citable documents Non-citable documents
Not every article in a journal is considered primary
research and therefore "citable", this chart shows the
ratio of a journal's articles including substantial research
(research articles, conference papers and reviews) in
Cited documents Uncited documents
Ratio of a journal's items, grouped in three years
windows, that have been cited at least once vs. those
not cited during the following year.
2014 2015 2016 2017 2018 2019
Aerospace Engineering
A tomotive Engineering
Fluid Flow and Transfer Processes
Mechanical Engineering





Cites / Doc. (4 ye
Cites / Doc. (3 ye rs)
Cites / Doc. (2 years)



















16/6/2020 Lecture Notes in Mechanical Engineering
https://www.scimagojr.com/journalsearch.php?q=21100431311&tip=sid&clean=0 3/4
sbabu 9 months ago
The ISSN is different from what is listed on the website ?






(will not be published)
 
three year windows vs. those documents other than
research articles, reviews and conference papers.
D t Y V l
Documents Year Valuet r l
Uncited documents 2013 0
Uncited documents 2014 176
Uncited documents 2015 572
← Show this widget in
your own website
Just copy the code below




Melanie Ortiz 8 months ago
Dear user,
You can see that this Journal has two ISSN here: https://portal.issn.org/resource/ISSN-
L/2195-4356




Lecture Notes in Mechanical Engineering
Ubaidillah Sabino
Fitrian Imaduddin
Aditya Rio Prabowo   Editors




on Sustainable Energy 
and Advanced Materials
ICE-SEAM 2019, 16–17 October 2019, 
Surakarta, Indonesia
Lecture Notes in Mechanical Engineering
Series Editors
Fakher Chaari, National School of Engineers, University of Sfax, Sfax, Tunisia
Mohamed Haddar, National School of Engineers of Sfax (ENIS), Sfax, Tunisia
Young W. Kwon, Department of Manufacturing Engineering and Aerospace
Engineering, Graduate School of Engineering and Applied Science, Monterey,
CA, USA
Francesco Gherardini, Dipartimento Di Ingegneria, Edificio 25, Università Di
Modena E Reggio Emilia, Modena, Modena, Italy
Vitalii Ivanov, Department of Manufacturing Engineering Machine and tools,
Sumy State University, Sumy, Ukraine
Lecture Notes in Mechanical Engineering (LNME) publishes the latest develop-
ments in Mechanical Engineering—quickly, informally and with high quality.
Original research reported in proceedings and post-proceedings represents the core
of LNME. Volumes published in LNME embrace all aspects, subfields and new
challenges of mechanical engineering. Topics in the series include:
• Engineering Design
• Machinery and Machine Elements
• Mechanical Structures and Stress Analysis
• Automotive Engineering
• Engine Technology
• Aerospace Technology and Astronautics
• Nanotechnology and Microengineering
• Control, Robotics, Mechatronics
• MEMS
• Theoretical and Applied Mechanics
• Dynamical Systems, Control
• Fluid Mechanics
• Engineering Thermodynamics, Heat and Mass Transfer
• Manufacturing
• Precision Engineering, Instrumentation, Measurement
• Materials Engineering
• Tribology and Surface Technology
To submit a proposal or request further information, please contact the Springer
Editor of your location:
China: Dr. Mengchu Huang at mengchu.huang@springer.com
India: Priya Vyas at priya.vyas@springer.com
Rest of Asia, Australia, New Zealand: Swati Meherishi at
swati.meherishi@springer.com
All other countries: Dr. Leontina Di Cecco at Leontina.dicecco@springer.com
To submit a proposal for a monograph, please check our Springer Tracts in
Mechanical Engineering at http://www.springer.com/series/11693 or contact
Leontina.dicecco@springer.com
Indexed by SCOPUS. The books of the series are submitted for indexing to
Web of Science.
More information about this series at http://www.springer.com/series/11236
Ubaidillah Sabino • Fitrian Imaduddin •
Aditya Rio Prabowo
Editors























Surakarta, Central Java, Indonesia
ISSN 2195-4356 ISSN 2195-4364 (electronic)
Lecture Notes in Mechanical Engineering
ISBN 978-981-15-4480-4 ISBN 978-981-15-4481-1 (eBook)
https://doi.org/10.1007/978-981-15-4481-1
© Springer Nature Singapore Pte Ltd. 2020
This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part
of the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations,
recitation, broadcasting, reproduction on microfilms or in any other physical way, and transmission
or information storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar
methodology now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this
publication does not imply, even in the absence of a specific statement, that such names are exempt from
the relevant protective laws and regulations and therefore free for general use.
The publisher, the authors and the editors are safe to assume that the advice and information in this
book are believed to be true and accurate at the date of publication. Neither the publisher nor the
authors or the editors give a warranty, expressed or implied, with respect to the material contained
herein or for any errors or omissions that may have been made. The publisher remains neutral with regard
to jurisdictional claims in published maps and institutional affiliations.
This Springer imprint is published by the registered company Springer Nature Singapore Pte Ltd.
The registered company address is: 152 Beach Road, #21-01/04 Gateway East, Singapore 189721,
Singapore
Contents
Micromechanical Analysis of Elastic Modulus and Tensile Strength
on Randomised Discontinuous Alkali and Heat Treated Kenaf
Fiber—Unsaturated Polyester Composites . . . . . . . . . . . . . . . . . . . . . . . 1
Dody Ariawan, Dharu Feby Smaradhana, and Hammar Ilham Akbar
Tribological Properties of 3D-Printed ABS Under Paraffin Oil
Lubrication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
Mohd Fadzli Bin Abdollah, Hilmi Amiruddin,
and Norjannatul Ainah Norashid
Comparative Investigation of Matrix and Fiber Orientation
Composite Ramie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
Komang Astana Widi, Gerald Pohan, Wayan Sujana, Tutut Nani,
and Luh Dina Ekasari
Potential Application of LiCl/H2O-CNTs Nanofluids for Liquid
Desiccant Cooling System (LDCS): A Preliminary Study Using
Numerical Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
B. Kristiawan, A. T. Wijayanta, and T. Miyazaki
Strengthening Governance and Research and Community Service
Capacity (P2M) UNS Faculty of Engineering Lecturers . . . . . . . . . . . . . 41
Zainal Arifin, Sholihin As’ad, Wahyudi Sutopo, Dody Ariawan,
Singgih Dwi Prasetyo, and Catur Harsito
Identifying Geothermal Power Plant Institutional Barrier
and External Factors in Indonesia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
Tabratas Tharom and Hendro Sasongko Hadi
Frictional Characteristic Evaluation of Composite Brake Block Using
a Reduced-Scale Brake Dynamometer . . . . . . . . . . . . . . . . . . . . . . . . . . 61
Yunus Ari Rokhim, Eko Surojo, Nurul Muhayat,
and Wijang Wisnu Raharjo
v
Sound Absorption of BCC Lattice Structures . . . . . . . . . . . . . . . . . . . . 69
Dg. H. Kassim, A. Putra, M. F. S. Che Hamid, and Mohd Rizal Alkahari
Application of Quality Function Deployment in Product Design
and Development: Car Seat Case Study . . . . . . . . . . . . . . . . . . . . . . . . . 81
Shafizal Mat, Mohd Farhe Hussin, Faiz Redza Ramli,
Mohd Rizal Alkahari, Mohamad Ridzuan Jamli,
Syahibudil Ikhwan Abdul Kudus, and Keith Case
Structural Assessment Review of Type-C Independent Tank in LNG
Bunkering Ship . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97
Teguh Muttaqie, Seung Geon Lee, Sang-Rai Cho, and Jung Min Sohn
Gas Dispersion Analysis on the Open Deck Fuel Storage Configuration
of the LNG-Fueled Ship . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109
Haris Nubli, Aditya Rio Prabowo, and Jung Min Sohn
Rheological Properties of Magnetorheological Elastomer Using Cobalt
Powder as Filler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119
Afiq Azri Zainudin, Kamal Hafiz Khalid, Siti Aishah Abdul Aziz,
Saiful Amri Mazlan, Nur Azmah Nordin, Hafizal Yahaya,
and Abdul Yasser Abd Fatah
Optimization of Compression Molding Parameters for Pineapple
Leaf Fiber Reinforced Polypropylene Composites Using Taguchi
Method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129
Mohd Zulkefli Selamat, Ayu Natasya Kasim, Sivakumar Dhar Malingam,
and Mohd Ahadlin Mohd Daud
Interleaved Carbon Fibre Composites with Shape Memory Capability
for Use in Hinge Deployment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141
Dharu Feby Smaradhana and Budi Santoso
Rheological Properties of Mg Substituted Cobalt Nickel Ferrite
Nanoparticles as an Additive in Magnetorheological Elastomer . . . . . . . 153
Siti Aishah Abdul Aziz, Mohd Syafiq Abdull Aziz,
Muhammad Kashfi Shabdin, Saiful Amri Mazlan, Nur Azmah Nordin,
Hafizal Yahaya, and Rizuan Mohd Rosnan
Rheological Behavior of Graphite Induced Anisotropic
Magnetorheological Elastomer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163
Muhammad Kashfi Shabdin, Mohd Azizi Abdul Rahman,
Saiful Amri Mazlan, Siti Aishah Abdul Aziz, and Nurhazimah Nazmi
Intrinsic Apparent Viscosity and Rheological Properties
of Magnetorheological Grease with Dilution Oils . . . . . . . . . . . . . . . . . . 171
N. Mohamad, M. A. Rosli, Siti Aishah Abdul Aziz, Saiful Amri Mazlan,
Ubaidillah, Nur Azmah Nordin, Hafizal Yahaya,
and Abdul Yasser Abd Fatah
vi Contents
Effect of Different Curing Conditions on the Morphological
and Rheological Properties of Rigid Magnetorheological Foam . . . . . . . 181
Noor Sahirah Muhazeli, Siti Maisarah Abd Aziz, Nur Azmah Nordin,
Saiful Amri Mazlan, Siti Aishah Abdul Aziz, and Hafizal Yahaya
Mini Review on Effect of Coatings on the Performance
of Magnetorheological Materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191
S. K. Mohd. Jamari, U. Ubaidillah, Siti Aishah Abdul Aziz,
Nur Azmah Nordin, A. Fajrin, and Saiful Amri Mazlan
Cartographer Local SLAM Optimization Using Multistage Distance
Scan Scheduler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201
Abdurahman Dwijotomo, Mohd Azizi Abdul Rahman,
Mohd Hatta Mohammed Ariff, and Hairi Zamzuri
Effect of Corroded Plate-Like Iron Particles on the Rheological
Properties of Magnetorheological Elastomer . . . . . . . . . . . . . . . . . . . . . 215
Nurul Liyana Burhannuddin, Nur Nabila Balqis Zolkifli,
Nur Azmah Nordin, Siti Aishah Abdul Aziz, Saiful Amri Mazlan,
and Hafizal Yahaya
Optimization of Mechanical Properties of Unsaturated Polyester
Composites Reinforced by Microcrystalline Cellulose Various
Treatments Using the Taguchi Method . . . . . . . . . . . . . . . . . . . . . . . . . 225
Sakuri Sakuri, Eko Surojo, and Dody Ariawan
Effect of High Sintering Temperature on the Cobalt Ferrite
Synthesized Via Co-precipitation Method . . . . . . . . . . . . . . . . . . . . . . . . 233
Siti Maisarah Ahmad Tarmizi, Muhammad Amin Zamri,
Nur Azmah Nordin, Rizuan Mohd Rosnan, Saiful Amri Mazlan,
Hafizal Yahaya, and Siti Aishah Abdul Aziz
The Straight Blade Application to Increasing the Performance
of the Savonius Water Turbine (Simulation Study) . . . . . . . . . . . . . . . . 243
Ahmad Irham Rahimi, Dhimas Cahyo Anindito, Dominicus Danardono,
and Syamsul Hadi
Uniform Dispersion of Carbonyl Iron Particles in Bulk
Magnetorheological Flexible Foam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 257
Rizuan Norhaniza, Nur Azmah Nordin, Saiful Amri Mazlan, Ubaidillah,
and Siti Aishah Abdul Aziz
Effect of Barium on the Structure and Characteristics of Mg2Si
Reinforced Particles Al–Mg2Si–Cu in Situ Composite . . . . . . . . . . . . . . 265
Nur Azmah Nordin, Saeed Farahany, Tuty Asma Abu Bakar, Ali Ourdjini,
Saiful Amri Mazlan, Siti Aishah Abdul Aziz, and Hafizal Yahaya
Contents vii
Extreme Learning Machine Based-Shear Stress Model
of Magnetorheological Fluid for a Valve Design . . . . . . . . . . . . . . . . . . . 275
Irfan Bahiuddin, Abdul Yasser Abd Fatah, Saiful Amri Mazlan,
Fitrian Imaduddin, Mohd Hatta Mohammed Ariff, Dewi Utami,
and Nurhazimah Nazmi
Enhancement of Isotropic Magnetorheological Elastomer Properties
by Silicone Oil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285
M. H. A. Khairi, Siti Aishah Abdul Aziz, N. M. Hapipi,
Saiful Amri Mazlan, Nur Azmah Nordin, Ubaidillah, and N. I. N. Ismail
Frequency-Dependent on the Magnetorheological Effect
of Magnetorheological Plastomer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 293
N. M. Hapipi, Saiful Amri Mazlan, Siti Aishah Abdul Aziz,
M. H. A. Khairi, Ubaidillah, Mohd Hatta Mohammed Ariff,
and Abdul Yasser Abd Fatah
Effect of TiO2/Ag Nanocomposite Loading on the Optical Properties
of Chitosan Film . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 301
Melda Taspika, Resetiana Dwi Desiati, and Eni Sugiarti
Effect of Sea Sand Content on Hardness of Novel Aluminium Metal
Matrix Composite AA6061/Sea Sand . . . . . . . . . . . . . . . . . . . . . . . . . . . 307
Hammar Ilham Akbar, Eko Surojo, and Dody Ariawan
Energy Saving Investigation on Undesignated Campus Mosques . . . . . . 317
Bangun I. R. Harsritanto, Satrio Nugroho, Gentina Pratama Putra,
and Aditya Rio Prabowo
University Student’s Knowledge Toward Energy Conservation
and the Implementation on Their Design Project . . . . . . . . . . . . . . . . . . 329
Bangun I. R. Harsritanto, Hana F. S. Rusyda, Gentina Pratama Putra,
and Aditya Rio Prabowo
The Change of Behavior of Magnetorheological Damper
with a Single-Stage Meandering Valve After Long-Term Operation . . . 341
Dewi Utami, Ubaidillah, Saiful Amri Mazlan, H. D. R. Tamrin,
Irfan Bahiuddin, Nur Azmah Nordin, and Siti Aishah Abdul Aziz
Performance Assessment of Water Turbine Subjected to Geometrical
Alteration of Savonius Rotor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351
Dandun Mahesa Prabowoputra, Syamsul Hadi, Aditya Rio Prabowo,
and Jung Min Sohn
Numerical Study of the Wingtip Fence on the Wing Airfoil E562
with Fence Height Variations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 367
S. P. Setyo Hariyadi, Sutardi, Wawan Aries Widodo,
and Bambang Juni Pitoyo
viii Contents
Simulation of DC Motor Speed Control System Uses PSO
to Determine Controller Parameters . . . . . . . . . . . . . . . . . . . . . . . . . . . 377
R. Lullus Lambang G. Hidayat, Budi Santoso, Wibowo, and Iwan Istanto
Polytetrafluoroethylene-Packaged Singlemode-Multimode-Singlemode
Fiber Structure for Temperature Sensor . . . . . . . . . . . . . . . . . . . . . . . . 393
Rima Fitria Adiati and Agus Muhamad Hatta
Speed Control of Permanent Magnet Synchronous Motor Using
Universal Bridge and PID Controller . . . . . . . . . . . . . . . . . . . . . . . . . . . 405
Rifdian Indrianto Sudjoko, Hartono, and Prasetyo Iswahyudi
Development of Cr Coated AISI 304 Material for Artificial
Hip Joint . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417
Joko Triyono, Giffari Muhammad Ghiats, Eko Surojo, Eko Pujiyanto,
and Suyatmi
Scrutinizing the Prospect of Cerbera manghas Seed and Its De-oiled
Cake for a Fuel: Physicochemical Properties and Thermal Behavior . . . 427
M. Muzayyin, S. Sukarni, and R. Wulandari
Improving the Performance of Photovoltaic Panels by Using
Aluminum Heat Sink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 437
Ian Guardian, Bayu Sutanto, Rendy Adhi Rachmanto, Syamsul Hadi,
and Zainal Arifin
The Effect of Fins Number Variation on Aluminum Heat Sink
to the Photovoltaic Performance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449
Musthofa Jamaluddin, Rendy Adhi Rachmanto, Syamsul Hadi,
Chico Hermanu Brillianto Apribowo, Trismawati, and Zainal Arifin
Gain Scheduling Model Predictive Path Tracking Controller
for Autonomous Vehicle on Highway Scenario . . . . . . . . . . . . . . . . . . . . 461
Zulkarnain Ali Leman, Mohd Hatta Mohammed Ariff, Hairi Zamzuri,
Mohd Azizi Abdul Rahman, and Fitri Yakub
Effect of Glass Powder on Frictional Properties of Composite
Friction Brake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 475
Martinus Heru Palmiyanto, Eko Surojo, and Dody Ariawan
Feasibility of Electric Generation from Municipal Solid Wastes
by Incineration and Gasification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 485
Suyitno, Evi Gravitiani, Zainal Arifin, Mohamad Muqoffa,
and Syamsul Hadi
Investigation of the Angle Variations of the Guide Vane’s Bottom
Guide Plate Againsts the Inflow of Banki Turbine Blades . . . . . . . . . . . 493
Sirojuddin, Lukman K. Wardhana, Obit Rizky, Regina Ibnawati,
and Junior R. Syahri
Contents ix
Modification of Blade Profile the Banki Water Turbine
to Increase Power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 505
Sirojuddin, Lukman K. Wardhana, Obit Rizky, Regina Ibnawati,
and Junior R. Syahri
Stress Analysis of Thick-Walled Cylinder for Rocket Motor Case
Under Pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 519
Lasinta Ari Nendra Wibawa, Kuncoro Diharjo, Wijang Wisnu Raharjo,
and Bagus H. Jihad
Ankle Foot Orthotic (AFO) for Deformity Patients: The Design
and Manufacturing of Shoes Orthotics . . . . . . . . . . . . . . . . . . . . . . . . . . 533
P. W. Anggoro, B. Bawono, T. Yuniarto, J. Jamari, and A. P. Bayuseno
Puzzle Islamic Floral Patterns Product Tiles for Wall and Ceiling
to Decorate of Al Huda Mosque Indonesia—Design, Manufacturing,
and Fabrication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 549
P. W. Anggoro, A. T. Yuniarto, M. Tauviqirrahman, J. Jamari,
A. P. Bayuseno, K. B. Purwanto, and O. K. W. Widyanarka
An Optimization Study on Texture Depth for Bearing Sliders
with Slip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 563
M. Tauviqirrahman, M. L. Assaidiky, Paryanto, H. Indrawan, N. Cahyo,
A. Simaremare, S. Aisyah, and Muchammad
Effect of the Surface Treatment on the Strength of Mixed Adhesive
in Single Lap Joint Aluminum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 573
Sri Hastuti, Neng Sri Suharty, and Triyono
Thermal Stability of Bamboo Fiber with Virgin and Recycled High
Density Polyethylene Matrix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 581
Agung Prasetio, Indah Widiastuti, Budi Harjanto, Navira Alya Astadini,
and Ryan Chandra Adiputra
Effect of Slip Placement on the Performance of Textured Sliding
Contact by CFD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 589
M. Muchammad, M. Tauviqirrahman, J. Jamari, and M. M. Suryaman
Effect of Reinforcement (Al2O3) Preheating on Hardness
and Microstructure of Aluminum Matrix Composite . . . . . . . . . . . . . . . 599
I. Setia, E. Surojo, and D. Ariawan
The Properties of Nanofiber Membranes Made of Aloe Vera Gel
Combined with Polyvinyl Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 607
Harini Sosiati, Apriyanto, and Abdul Rahim Safarudin
Numerical Investigation of the Sliding Contact of Tire Rubber
Material Due to a Blade Sliding Indentation . . . . . . . . . . . . . . . . . . . . . 617
B. Setiyana, J. Jamari, R. Ismail, S. Sugiyanto, and E. Saputra
x Contents
Neuro-fuzzy Hysteresis Modeling of Magnetorheological Dampers . . . . 629
Julian Wisnu Wirawan, Seraf Steva Oryzanandi, Aji Masa’id,
Fitrian Imaduddin, Ubaidillah, and Irfan Bahiuddin
Thermal Spray Application for Improving the Mechanical Properties
of ST 60 Carbon Steel Surfaces with Metcoloy 2 and Tafa 97 MXC
Coatings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 645
Z. Nurisna, S. Anggoro, and R. P. Wisnu
Analysis of Thermal Conductivity Properties of Recycled High Density
Polyethylene Composite Materials Strengthened by Bamboo Fiber
with Variations in Fiber Shapes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 653
R. C. Adiputra, I. Widiastuti, D. S. Wijayanto, A. Prasetio,
and N. A. Astadini
Natural Weathering Effect on Mechanical and Physical Properties
of Recycled High-Density Polyethylene Composite with Bamboo
Reinforcement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 659
N. A. Astadini, I. Widiastuti, B. Harjanto, R. C. Adiputra, and A. Prasetio
Effect of Fly Ash on the Mechanical Properties of Polyvinyl
Chloride-Fly Ash Composite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 667
A. W. Nugroho, M. K. P. Prasetyo, and C. Budiyantoro
Remaining Useful Life Estimation of the Motor Shaft Based
on Feature Importance and State-Space Model . . . . . . . . . . . . . . . . . . . 675
D. D. Susilo, A. Widodo, T. Prahasto, and M. Nizam
Preliminary Observation on Temperature Effect of Briquetting Cow
Manure as a Solid Biofuel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 689
N. M. M. Mitan and S. Badarulzaman
Artificial Neural Network Modelling of Indoor CO2 Reduction
as Energy-Efficient Strategies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 695
J. C. P. Putra and T. Susanto
Characterization of Microwave Absorber Material Based
on Strontium Samarium Ferrite Produced by Hybrid
Sol-Gel Method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 703
M. Effendi, Untung, W. T. Cahyanto, and W. Widanarto
Combustion Performance and Exhaust Emission Analysis of Spent
Bleaching Earth (SBE) Oil as Burner’s Fuel . . . . . . . . . . . . . . . . . . . . . 713
M. Afzan, A. M. Ithnin, and W. Jazair
Contents xi
Ceramic Jewelry with Texture and Ornament Islamic Pattern
and Batik Indonesia—Design, Manufacturing, and Fabrication . . . . . . . 723
P. K. Fergiawan, P. W. Anggoro, A. T. Yuniarto, K. B. Purwanto,
and O. D. W. Widyanarka
Improvement of Space Tube Frame for Formula Student Vehicle . . . . . 735
H. Hazimi, U. Ubaidillah, R. Alnursyah, H. Nursya’bani, B. W. Lenggana,
and Wibowo
Mapping of Circulating Rate to Determine Non-mechanic Valve
Operation in Dual Fluidized Bed Gasifier Cold Flow Model . . . . . . . . . 745
N. Aklis, T. A. Rohmat, and H. Saptoadi
Studies on Kinetics and Optimum Agitation of Phenolic Compound
Extraction from Intact Red Sorghum . . . . . . . . . . . . . . . . . . . . . . . . . . . 755
D. Y. Susanti, W. B. Sediawan, M. Fahrurrozi, and M. Hidayat
An Overview of Interface/Interphase Modification in Functional
Composites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 769
D. F. Smaradhana, E. Surojo, and R. Alnursyah
The Investigation of Nozzle Arch Variations Against the Water Inflow
to the Runner of Banki Turbine Based on CFD . . . . . . . . . . . . . . . . . . . 777
Sirojuddin, L. K. Wardhana, O. Rizky, R. Ibnawati, and Junior R. Syahri
Preparation of Anode Active Material by Utilizing of Silica from
Geothermal Sludge for Li-Ion Battery Application . . . . . . . . . . . . . . . . 787
H. Widiyandari, A. S. Wijareni, R. Ardiansyah, B. Purnama,
and A. Purwanto
Microstructure, Optical, and Electrical Properties of Barium Titanate
(BaTiO3) and Ba1−xNdxTiO3 Thin Films Deposited by Chemical
Solution Deposition (CSD) Method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 801
R. P. Rini, A. U. L. S. Setyadi, F. Nurosyid, and Y. Iriani
Investigating the Effect of Layer Thickness on the Product Quality
of PLA Manufactured by 3D Printing Technique . . . . . . . . . . . . . . . . . 811
H. Sukanto, D. F. Smaradhana, J. Triyono, and P. Wicaksono
A Review on Aluminum Arc Welding and It’s Problems . . . . . . . . . . . . 819
I. Habibi, Triyono, and N. Muhayat
Analytical Calculation, Numerical and Hydrostatic Test
as a Validation of Material Strength of the New RX-450 Rocket
Motor Tube . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 827
Setiadi, B. Wicaksono, A. Riyadl, Bagus H. Jihad, and A. Apriyanto
xii Contents
Puzzle Islamic Floral Patterns Product
Tiles for Wall and Ceiling to Decorate
of Al Huda Mosque Indonesia—Design,
Manufacturing, and Fabrication
P. W. Anggoro , A. T. Yuniarto , M. Tauviqirrahman , J. Jamari ,
A. P. Bayuseno , K. B. Purwanto, and O. K. W. Widyanarka
Abstract Ceramic wall ornaments that are commonly used as interior building and
encountered in hotels, restaurants, residential elite, museums and places of worship.
Ceramic is a decoration signifying strong characters or special characteristics of the
building. This character is usually in the form of ornaments that adorn the walls and
are designed according to the history of the development of the times. The basic
characteristic of Islamic Ornament generally shaped floral such as leaves, stems,
buds, flowers, and palms. Wall tiles with special needs with unique ornaments and
precision are very unlikely produced by some industrial ceramics in Indonesia at
this time which still depends on hand made. This study has introduced a range of
novel applications that combine digital manufacturing technology and conventional
fabrication in the ceramic industry. The input image with the nuances of Islamic
motifs with the format. JPG successfully raised to 2.5 DCADmodels using ArtCAM
software. To get the master pattern prints that precision, accurate and appropriate use
of technology additive manufacturing with 3D Objet 30Pro. Conventional ceramics
Manufacturing process technology at PT. Nuanza Porcelain Indonesia used to get
ceramic products with Islamic nuances of Pattern puzzle flora. The integration of two
technologies of CAD and RP this managed to get the design ceramic wall ornamental
Islamic precision and detail with the dimensional error of less than 2.00mm.Ceramic
design results in accordance with Islamic ornamentation and was already installed
in the mosque of Al Huda in 2018.
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1 Introduction
Ceramic art is one branch of art that processes ceramic materials. This art is used to
create awork that is traditional to contemporary. Ceramics are coverage for all objects
made of clay, which undergo a process of heat or combustion so that it hardens. In
everyday life, ceramics are often used as household appliances, displays, electronic
devices, building ornaments.
From the classical world that encircled the Mediterannean to the boundaries of
Scandinavia and to the NewWorld, tiles have been used as architectural fixtures and
for the embellishment of interior walls, floors, and ceilings. Monochromatic tiles
were the main means by which tin-glazing techniques were disseminated throughout
much of the Medieval world [1]. Tile is an enduringly popular choice because it
can famously low maintenance, durable, and easy to clean, tile is an enduringly
popular choice. But lately, tile has shed its reputation as just a sturdy and practical
design solution. A tiled surface can be a piece of artistry. “Designing with the tile”
explaining the fundamental principles of color, pattern and texture and their impact
in this research. Tiles can bring color, pattern, and texture to a room where it is
lacking, or they can enhance attributes that already exist as reported by Renzi [2]. In
the context of modern manufacturing product design according to [3–6] the use of
computer-aided design (CAD)—based design technology is an absolute requirement
to get quality, precise, accurate and precise ceramic products. CAD in the ceramic
design process, engineers are used to generating 2D sketch images or photo images in
.jpg format quickly, precisely and precisely into 3Dmodel surfaces or solidmodels as
customers want. The use of 3D CAD (Computer-Aided Design) tools is an important
factor in shortening time to market and reducing product development costs. By
adopting broad 3DCAD technology as reported by Refs. [7, 8], product development
has moved from physical to digital mockups, and from 2D to 3D designs in recent
decades. 3DCADhas becomepart of a fully digital development process that includes
design, modeling, simulation, and tooling [9, 10]. For new designs, if digital forms
of similar product models are already available in databases, search techniques 3D
like what has been explained by Refs. [11–13] can be used to search for product
models with similar design shapes and objectives. In this case, the new design can
be accelerated by reuse, in whole or in part, from the previous design. 3D search
and reuse techniques have been widely studied [14, 15]. Although there are already
several commercially available 3D search engines [12], the search and development
of new 3D models remains a very active research topic in the field of product design
and retrieval areas, especially in the ceramic tile industry.
Computer-Aided Design (CAD) is a computer program used to draw a product
or component in the form of 2D vectors and 2.5D models. CAD models usually
go through several design modifications, each time requiring simulation of physical
properties and functions before finally being produced into engineering products
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[16]. The application of CAD allows the optimization of product concepts before the
manufacturing process.
Artistic Computer AidedManufacture (ArtCAM)makes it easy to produce highly
complex artistic designs quickly and effectively [6]. ArtCAM is used in various
manufacturing industries such as the souvenir industry, ceramics, jewelry, spare parts,
etc. for designing. ArtCAM is suitable for forming 2D and 2.5D models with a high
degree of detail. However, until now rarely found any paper or research that discusses
this software application as a tool to solve the problem of a real ceramic wall design
with Islamic patterns in the ceramic industry in Indonesia.
Ceramic tiles are arranged in various shapes and sizes used on the floor or wall.
Ordinary ceramic tiles for ornaments in mosques, hotels, historic buildings, resorts,
and others. Mosques as places of worship are buildings and spaces that are believed
by believers to be sacred and holy places [17]. For centuries, geometric patterns of
Islam/Islamic Geometric Pattern (IGP) have been used as decorative elements on
walls, ceilings, doors, domes, and towers [18]. Geometry in Islamic art and archi-
tecture creates a basic pattern in design [19]. Ceramics are widely used as building
ornaments in places of worship, so they can add high artistic value. Ornaments on
mosque buildings usually contain a philosophy/history of the development of the
design. Some previous studies [3, 17–21] have only talked about the ceramic design
patterns of cultural aspects, history, design concepts, up to prototype. While this
paper, really applies modern technology CARESystem to accelerate the design time,
manufacturing and fabrication of wall ceramics precision, accurate and able to disas-
sembling rapidly on the building area to accelerate the time Installation of ceramics
in the field. This kind of research is very rare and has a novelty on the process design
and manufacturing techniques of a ceramic puzzle with CARESystem Technology.
Most of the best ceramic industries in Indonesia produce large quantities of tiles for
the global market. In recent decades the progress of material science and production
engineering has led to significant advances in quality and productivity [22]. The
application of digital computer technology in terms of design and manufacturing has
contributed greatly to this development [6, 20, 23–25]. Some ceramic companies
such as PT. Doulton Indonesia, PT. Nuanza Indonesia has also implemented this
technology. However, at present the regulation of production systems for tableware
and ceramic tile ceramics with high production volumes has undergone changes,
some or all of them no longer use hand made technology in the design process of
master pattern prints but have gone through digital technology integration such as
digital printing with in-jet [21], digital CARESystem on orthotic shoes and ceramic
tableware [6, 23, 24] and digital CAM-CNC ceramic. Through this sophisticated
system, it allows an attractive aesthetic opportunity to effect the detailed contours of
the surface and glaze on artistic ceramic tile walls that can be fulfilled according to
customer orders.
This paper explains the stages of design and fabrication of ceramic walls with IGP
ornaments from flora patterned batik patterns where the initial input from customer
NPI is only in the form of photo images in the .jpg format. The output of detail and
precision ornamental motifs were chosen to be worked on in this paper are Islamic
nuances for the buildings and walls of the Al Huda Mosque in Jakarta. The selection
552 P. W. Anggoro et al.
and determination of Islamic tile ornaments by researchers are based on the results
of tile designs by several previous researchers [1, 2, 17, 18].
2 Material and Method
Islamic tilework can be seen as a manifestation of cultural preoccupation with the
covering of surfaces. The Islamic tile ornaments chosen for this paper are presented
in Fig. 1 and have been installed on several walls of the Al Huda Mosque, Jakarta,
Indonesia (see Fig. 7).
The generation of vector surface modeling from .jpg format photo files to 2.5D
solid tiles component modeling in this paper using ArtCAMPro 2015 CAD software
can be presented in Fig. 2.
This research originated from the problem of PT Nuanza Porcelain Indonesia in
the manufacture of puzzle type wall ceramics which is still done manually (hand
made) with the results not precise and incorrect when assembled. This technology
also requires a design time of 10–12 months longer with the size of the wall ceramic
image from the photo with the printed one not the same because it is not precise
and accurate. The brainstorming results obtained the design of wall ceramics with
the type of Islamic Geometrical Patterns (IGP) in the form of photos in the .jpg file
format, as in Fig. 1. With the help of ArtCAM 2015R2, PowerSHAPE 2016 and
Autodesk basic Netfaab, the vector format with.jpg format was 2.5D CAD model of
IGP ornamental wall ceramics and designed based on puzzle patterns. The results
Fig. 1 Islamic geometric
ornamen with floral patern
with .jpg format
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.jpg type Mozaic A
.jpg  Floral Pattens
.jpg type Mozaic B
.jpg type Mozaic C
ArtCAM model of Mozaic A
ArtCAM model of Mozaic  B
ArtCAM model of Mozaic C
STL model of Bintang
STL model of Y
STL model of Melingkar
Fig. 2 Vector generation for geometric Islamic floral pattern using ArtCAM pro 2015
are presented in Fig. 3 the .STL format with 800–850 edge angles (see Fig. 8 at the
bottom left). Giving edge angle is done so that when the pile ceramic is released from
the core and the cavity can be released perfectly. The stages of vector generation of
ceramic Tiles IGPs at ArtCAM 2015 are presented in Fig. 2. The 2.5D results of
this ceramic model were then carried out by the verification process of geometry
and solid surface modeling using basic Netfaab. The results are presented in Fig. 3
and are called master model prints of ceramic Tiles puzzle parts. This mold master
finally fabricated the BOP (see Fig. 4) until the product was made into ceramic tiles
as in Figs. 5, 6, and 7.
To get the results of part puzzle of ceramic tiles products with precision, accurate
and precise IGP ornaments; Geometry measurements using a caliper dial with a
tolerance of 0.01 mm until error deviations are obtained from the comparison of
the dimensions between the dimensions of CAD drawings, prototypes of 3D printer
results and pile prints before being burned with the final results (see Table 1 and
Fig. 4).
In order for tile products designed with fabrication and fabrication to have perfect
geometry and shape conformity [see Figs. 5 and 6] in terms of the deviation of errors
that occur less than 2.00 mm then the procedure worked in this paper is to provide
a magnification of a volume area of 15–20% on the 2.5D CAD ceramic model that
Fig. 3 The ceramic tile
mold pattern master output
from 3D print objet 30 Pro






Master model Mold making pouring clay material 
for mold models
core & cavity le mosaic




Fig. 4 Mold making and fabrication process ceramics tile at PT Nuanza Porcelain Indonesia (NPI)
Component type design 1 
Component type design 2
Fig. 5 Component tiles with floral patterns and geometric ornament
Fig. 6 Produk assembling Islamic tiles a Combination geometric ornament and floral patterns.
b Syrian and Egyptian tiles. c Geometric ornament tiles
has been made at ArtCAM. This is done because based on the results of research
conducted by researchers after the kiln process in the NPI oven generally the volume
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Fig. 7 Some Islamic tiles from research have been installed on the walls of the Al Huda Mosque
in Jakarta, Indonesia
of the final ceramic product will shrink by about 15% with the size present on CAD
drawings. The final results of ceramics can be presented in Figs. 6 and 7.
Figure 5, if assembled into a single unit will form a wall decoration with Islamic
ornamental ceramics as shown in Fig. 6 and after pairing it in the building of the
Jakarta Al Huda mosque looks like in 7.
3 Result and Discussion
By the eighth century, the Islamic civilizationhad spreadover a vast area that extended
from India toNorthArica and reaches up toSpain.Nourishedby the cultural traditions
of the conquered countries, it developed an astonishingly rich and varied aesthetic
identify. The hot climate of the Islamic region and the extensive use of brick in the
architecture made ceramic tiles a congenial and convenient form of embellishment
for the inner and outer walls of both religious and secular building: glazed surfaces
are cooling, and can be kept clean easily in a dusty environment [1, 2]. Geometric
ornament, Floral patterns, calligraphic tiles, Persian monochrome tile, Seljuk or
Abbasid tiles, Tile shape and styles, Il-Khnaid tile, TimuridTiles, Safavid tiles, Syrian
and Egyptian Tiles, and Iznik Tiles, is a variety of tiles that have been discussed in
general by Refs. [1, 17, 18]. Base on Fig. 1, the images are included in the geometric
ornament and Floral pattern categories and are an ornamental type of tiles so that they
can be further processed to be vectored into a 2.5D solid ceramic wall model puzzle
form using ArtCAM CAD. These two images will later be designed and fabricated
into tiles that are arranged in the puzzle and mounted on the walls of the Al Huda
Mosque, Jakarta Indonesia.
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Figure 1 explains that the secret of Islamic art lies in the power of ornament.
Geometry, floral patterns make up the decorative principles in market contrast to
western art, which focus on nature and the human body. Ornament dissolves mass,
forge space, engages, excites and surprises the human eye. Geometry is fundamental
to Islamic ornament, just nature is organized on symmetrical principles and geometric
patterning envolved to a degree of complexity and sophistication that had never before
been seen (see Fig. 6). Two previous researchers [1, 18, 26] also noted that Islamic
engineers or Islamic artists reproduced nature with a great deal of accuracy. Flowers
and trees were often used as decorative motifs (see Fig. 1), but in the arabesque
pattern, lines of vegetal ornamentation define space, playing a masterful game with
colors and creating a three-dimensional effect (see Figs. 1 and 2). Figure 1 is the
type of Iznik Tile. This is an exceptional example of the tiler’s art in terms of quality
and brilliance of color, demonstrating the sophistication of design attained during
the third quarter of the sixteenth century [1, 2].
In decorative and architectural arts, ornaments are decorations that are used to
beautify parts of a building or object. Ornaments can be carved from stone, wood or
metal and can also be formedwith clay.Ornaments found inmosque buildings usually
form a certain pattern with Islamic designs. Islamic art uses many natural motifs
such as flowers and trees with accurate designs. The strength of Islamic art lies in the
ornaments that form geometry, flowers, patterns, and calligraphy. For centuries, the
Islamic Geometric Patterns (IGP) have been used as decorative elements on walls,
ceilings, doors, domes, and towers [18] and in this paper it has been shown that
ornamental motifs in Fig. 1 can be developed become a form of ceramic wall with
the characteristics of IGPs. Ornaments formed in general are in the form of Zillij
motifs with recurring features and flipping through their basic shapes. Zillij is an
Islamic ornamental art that repeats geometric shapes so that intertwined shapes and
lines are intertwined (see Fig. 1). Plant motifs and flowers as shown in Fig. 1 have
also long been the basis for decorating Islamic buildings [18, 26].
Figure 2, is the stage of the IGPs vector generation process with geometric orna-
ment and Floral Pattern types from photo files in the .jpg format which are divided
into several puzzles into 2.5DArtistic CADwith .STL format. This vector generation
process is carried out using ArtCAMPro 2015 which has a very good ability to build
an artistic 3D model according to the wishes of the engineer with a physical model
or initial photo. This stage of vector development, in general, first divides photo files
into puzzle parts that are ready to be raised into a 2.5D model (see Fig. 2).
This image was then continued by the researcher to verify the dimensions, surface
and solidmodelwith netffab software before the printing processwas carried outwith
additive manufacturing technology on the 30Pro object 3D machine. This printout,
then determined as the master model of ceramic Tiles made from verowhite which
has been enlarged in volume by about 15% and can be presented in Fig. 3. Figure 4
explains the stages of fabrication of each master puzzle mold pattern of Islamic
Ceramic tiles that is done by casting operators, glaze, burning at PT. Nuanza Porcelen
Indonesia. After finishing the finishing process for each puzzle on the ceramic tile
forming components, an Islamic ornamental puzzle wall ceramic product will be
obtained (see Fig. 5) and after assembling it into one size 100 × 100 cm it will look
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like in Fig. 6. Installation results of all ceramic puzzles this ornament Islamic wall
was successfully installed with great precision, good and accurate on the walls of
the Al Huda Mosque in Jakarta, Indonesia (see Fig. 7). It can be seen that the results
of the ceramics production and fabrication are following the results of the research
that has been produced and developed by Refs. [3, 17, 18, 26–28].
Precision product results must have precise dimensional accuracy. The accuracy
of dimensions in the design of wall ceramics is very important to compare from
the initial dimensions to the results of the prints. This measurement aims to see
and prove the success of the application of the reverse engineering method from
the initial standard 2D to 2.5D (RP model) with the standards given by the PT. NPI
of 2.00 mm. Dimension measurement is done by brainstorming with the creative
team in the form of points, where each selected dimension is considered to represent
several other dimensions. The measurement results with the caliper dial 0.01 mm
produce several dimensions on the point of measurement as specified in Fig. 5 and
are presented in Table 1.
The results showed that the deviation occurred below 1.00 mm for both design
variations of 80° and 85°, while the standard given by the NPI was a maximum
of 2.00 mm. Thus, the deviation between the 2.5D model and RP model meets the
standard so that the model RP can be used as a master pattern template and can
proceed to the ceramic tile fabrication stage (see Fig. 4) and the assembly process at
PT. NPI until installation on all walls of Al Huda Mosque (see Fig. 7).
In summary, the stages of design—manufacturing—the fabrication of the distinc-
tive Islamic floral wall tiles on this paper can be presented at Fig. 8. This stage proved
to be able to bring the company to be able to compete in fighting overseas consumers
will need artistic ceramic products with high selling value. Figure 8 next can be used
as the basis for all local ceramic industry in Indonesia to be able to compete globally.
Ceramic tile produced at this research in an economical value is cheaper when
compared with the manual technique that has been used by PT. NPI. According to
information from the owner and Department of R&D PT NPI, it requires about 1–
2 years for one type of precision and accurate ceramic mold pattern design. However,
with CARESystem technology application in this paper for cases like in this paper,
this can be produced in a month at least 10 variations of ceramic mold pattern
designwith Islamic pattern flora. This technology proved to accelerate the fabrication
process of ceramic to the assembly stage on the production floor and installation in
the mosque for less than 6 months.
4 Conclusion
Artistic 3D CAD-CAM such as ArtCAM2015 was applied to provide customized
special ceramic tiles products that are specifically designed and manufactured for
the Assembly of the Al Huda Mosque, Jakarta Indonesia. Ceramic Tiles products
with ornament geometric and floral patterns exhibited precise surface contours and
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.jpg _ type Mozaic A.jpg  Floral Patterns_005 STL model of Stars
Create 2.5D model from .jpg 
with artisticCAD software 
Master model 
3D Objet 30 Pro 
Mold drying Mold making pouring clay material for mold models
core & cavity tile mosaic
Clay drying
castingPile of tile before burn
First burning (biscuit)
Product puzle tile wall
Second burning (glazing)Manual glazing Finishing
Installation of Islamic tile
walls in mosque buildings
Assembly puzzle islamic 
tile wall in PT NPI 
Fig. 8 General stages of CARESystem application in the phase of design, manufacturing, and
fabrication of ceramic wall in the local Indonesian ceramic industry
dimensional fit of the 2.5D CAD and 3D master pattern prints. All products provide
good satisfaction for customers and PT NPI.
The Artistic CAD/CAM technology application with additive manufacturing on
3D printer machines to produce a master pattern of ceramic tile prints with IGP
ornaments can provide precise, accurate ceramic end products with errors less than
1.00 mm and have been very well developed by researchers and PT NPI. Consumers
also provide a very high appreciation for the results of ceramic tiles.
In the future, research on the usability of modern technology based on artistic
CAD (Artcam, Vertec, brush), CAM (Powermill and Rhinoceros), and reliable CNC
Milling machine as presented in this paper is able to complete practical solutions for
local ceramic industry in Indonesia in order to compete with other competitors. The
use of this modern technology will be able to produce ceramic products (tableware,
tile wall, jewelry) containing the texture and ornaments with the characteristic of
Indonesian native cultures such as batik, Islamic patterns, Java, Sumatra, animals,
and plants. The result is in the form of good quality ceramic products, precision,
accurate and truly presenting the characteristics of Indonesian culture and cultures.
The results of this research are also able to make PT NPI become the only local
company in Central Java Indonesia that can compete at the Global level, especially
in preparation to confront the industry 4.0.
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